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Is the issue over formal discipline dead ? Certainly not. It was 
never more alive. Two out of every three teachers in the field believe 
in the doctrine. Educational literature fairly glitters with generalities 
which, if taken at their face value, seem now positively to assert, and 
again as positively to deny, this time-honored theory. For two oppo- 
site reasons, the doctrine of formal discipline will never lose its hold 
on educational thought and life: first, because the truth in it is so 
vital, so far-reaching, and so evident to every generation; and, second, 
because the error in it is so subtle, so plausible, and above all so natural. 

Three years ago I sent the following questions to a number of prin- 
cipals and Latin teachers in New England and the middle states : 

1. Is the discipline derived from the study of Latin a general power service- 
able in the mastery of other subjects ? If so, why ? 

2. Is this discipline a preparation for all vocations ? If so, why ? 

Seventy per cent, of the answers received were more or less 
emphatic statements of formal discipline. The following may be 
taken as samples. Anwers to Question i : 

"Certainly the Latin students have acquired a greater power of concentration 
of attention, and this is of course most serviceable in the mastery of other subjects." 
"The study of Latin develops habits of accuracy, application, and thought." 
"Latin trains the memory." "Latin develops the powers of analysis, synthesis, 
and judgment." 
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Answers to Question 2, summarized : 

Latin is an excellent preparation for all vocations because it develops all the 
above-mentioned faculties: attentiveness, accuracy, application, memory, powers 
of analysis and synthesis, judgment, and thought. 

The consensus of opinion, therefore, among the teachers reached 
by my inquiry might be summed up in the following concise statement 
of the doctrine of formal discipline: The study of a special subject 
(such as Latin) develops the powers or faculties of the mind, not 
simply for that special subject, but for any other subject, however 
far removed, and for any vocation. 

This doctrine is held and disputed, not simply among the rank and 
file of teachers, but among the prominent educators as well. Not 
long ago a college professor said to me: "In the elementary and 
secondary schools it is of little consequence what the pupils study; the 
main thing is the discipline of the mind." This is the same thing as 
saying that mental discipline is general or formal in character, and 
may be developed from any special subject. A recent course of study 
for a New England city school system contains the following: 

The application of these processes [i. e., of thought] to arithmetical problems 
is, under present conditions of school instruction, the most important work 
done in the school for the training of the logical powers — does more than any- 
thing else we do to teach pupils to think. 

This statement clearly assumes the formal disciplinary position 
that thinking is a general power which may be developed in con- 
nection with a particular subject. Without multiplying illustrations, 
such prominent educators as the Committee of Ten, Fouillee, and 
Paulsen have emphasized the formal disciplinary side of education; 
while Presidents Baker and Schurman, and Professors De Garmo 
and Rein, have most emphatically opposed the doctrine. 

Thus the issue, which, according to Compayre", became clearly 
denned by the middle of the seventeenth century, still lives and under- 
lies some of the most important educational questions of the day. It 
appears in the controversy over the elementary course of study. 
This may be stated as drill on "the three R's" versus a broad and rich 
program. Shall the emphasis of the school be laid on exercising the 
mind in the time-honored gymnastics of arithmetic and grammar? 
Or shall the course present as completely as possible the elements of 
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all knowledge, and thereby introduce the pupil into the complete life 
of his day ? 

Again, the issue over formal discipline appears in the struggle of 
classical culture versus the training of the modern subjects, and in the 
claims of the prescribed versus the elective courses of study. The 
advocates of formal discipline maintain that there are no subjects that 
can approach the classics and mathematics in disciplinary value; 
hence they should be prescribed for all. Their opponents hold that 
the more modern subjects are more valuable as discipline and, for 
many pupils, are a better preparation for life; hence the principle of 
election should be recognized. 

Again, the individual teachers are fundamentally interested in the 
great problem before us. Every teacher of a special subject wants to 
know what he may hope to accomplish on the disciplinary side. 
Every principal and superintendent wants to know the exact educa- 
tional value of a certain subject in order to assign it its relative impor- 
tance in the course of study. In short, there is no more important 
and interesting question in all educational thought than this question 
of formal discipline. 

The object of this paper is therefore twofold: (1) to analyze the 
whole subject of mental discipline with a view to bringing something 
like definiteness, clearness, and order into a discussion too often 
indefinite, vague, and tangled; and (2) to describe an experimental 
test of formal discipline conducted by the Dartmouth Pedagogical 
Department. 

1. Analysis. — In the first place, mental discipline may mean the 
acquisition of power to handle the facts of a particular subject- 
Through the study of mathematics one may gain power to handle 
mathematics. One's memory, discrimination, judgment, and all 
the other so-called faculties are undoubtedly strengthened for these 
particular facts. This is all very obvious and universally accepted. 
No one would doubt, further, that drill on one subject strengthens the 
powers for the mastery of a related subject. Mathematical drill may 
aid in physics or astronomy. To this extent and in this way the mind 
undoubtedly receives a general discipline through the study of a par- 
ticular subject. But the question at once arises: Does not this 
general discipline extend also to unrelated subjects? Does not 
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mathematical drill strengthen the faculties for other subjects, whether 
related or not, as Latin, or Greek, or law, or medicine ? 

With this question we approach the very heart of the issue over 
formal discipline. At the same time we enter on vagueness and 
uncertainty. Nevertheless, an examination of the statements setting 
forth this doctrine reveals two general types of answers to the above 
questions. We will call these (a) the doctrine of faculties, and (b) 
the doctrine of general habits. 

a) The doctrine of faculties is best understood by means of an 
analogy. Suppose one wished to develop one's power of lifting 
weights. He might exercise his lifting powers on dumb-bells, bags 
of grain, or anything else — it would make no difference what, provided 
these weights were adapted to the individual, and the exercise were 
taken regularly and properly. 1 After a time his general power of 
lifting would be developed, and then it would make no difference 
what the weight was; whether iron or stone or any other substance, 
he would be prepared to lift it. Now, in just this way, exercising any 
power of the mind, as the reasoning power, on a particular subject, 
as mathematics, strengthens that faculty for reasoning in any other 
subject whatever. 

It is undoubtedly true that this form of the doctrine of formal dis- 
cipline is widely held. When I have presented it in this shape to my 
classes, there has always been a good proportion of intelligent men 
ready to subscribe to it. It seems to make little difference that these 
men have had an elementary training in psychology; it is so wholly 
natural to look on the mind as possessing faculties in the manner 
described. In the second part of this paper, dealing with the investi- 
gation conducted by the Dartmouth Pedagogical Department, we 
return to the faculty theory. At this point all that is desired is a clear 
statement of the. position. Yet it must not be ignored that the 
psychology of the present is absolutely opposed to the doctrine of 
mental faculties. 

b) The doctrine of general habits is the second form in which 
formal discipline appears. Such a statement as the following is typi- 
cal of the position: By the study of a given subject one develops 

1 The analogy fails here in that the advocates of this doctrine usually maintain 
that there are certain disciplinary subjects par excellence, as Latin or mathematics. 
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general habits of accuracy, discrimination, attentiveness, observa- 
tion, and so on through the list. 

Now, undoubtedly, through the pursuit of a special subject one 
does acquire general characteristics. It is a matter of common and 
indisputable experience that some men are characteristically accurate, 
or discriminative, or attentive; and it is equally certain that, however 
much they owe to nature, education has had a hand in making them 
so. The question therefore arises : Are these general characteristics 
truly general habits, or something else ? It is one of the chief objects 
of this paper to maintain that they are not truly generalized habits, 
but the manifestations of an educated will. 

At this point it may occur to someone to ask: What difference 
does it make what name you give to these general characteristics? 
Whether you call them generalized habits or an educated will, their 
reality as the result of education cannot be doubted. It makes a 
very great difference. In spite of the old adage, there is a great deal 
in a name. The name applied to a thing suggests how we are to 
think and act respecting that thing. If we call the general character- 
istics resulting from education generalized habits, the immediate 
suggestion for acquiring them is, drill. If, on the other hand, we call 
them the results of an educated will, the suggestion is, personality, 
tact, and teaching power. In the first case, dependence would be 
largely made on the subject; in the second, on the teacher and the 
co-operation of the pupil. 

In maintaining the value of this distinction, consider first the possi- 
bility of a habit becoming truly general. Omitting the psychological 
and physiological considerations, let us take a concrete case. It is 
often maintained that we can form a general habit of accuracy. Now, 
a truly habitual act takes place without hesitation, without resistance, 
and without the guidance of consciousness. Suppose one who has 
acquired the habit of accuracy suddenly faces an entirely new situa- 
tion. He has become accurate in mathematics; he now begins 
Latin. Accuracy in this new field requires sustained attention. In a 
new subject in which interest has not been developed this sustained 
attention must be largely voluntary — i. e., again and again the wan- 
dering attention must be called back by a conscious effort of the will. 
This involves constant hesitation, resistance, and the guidance of 
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consciousness. But this is not at all the working of an habitual pro- 
cess. Rather it is the manifestation of an educated will, i. e., the 
dominant purpose to become accurate in this new field, because 
accuracy is believed to be worth while. 

But, though it is clear that the acquisition of accuracy in the new 
subject must be largely a matter of will, does not the habit of accuracy 
in mathematics facilitate the acquisition of accuracy in Latin ? May 
it not be that way down deep among the cells of the nervous system 
the special habit in mathematics aids in the formation of those new 
nervous arcs which mean habitual accuracy in the new field ? That 
indeed may be; but, because of our ignorance of brain physiology, 
such a theory must be regarded as a matter of extreme speculation. 
What common experience tells us is that the drill which leads to 
accuracy in mathematics may or may not establish in the individual's 
mind the value of the principle of accuracy. If this principle is estab- 
lished, a motive is furnished which leads to accuracy in other fields. 
If it is not established, but remains indifferent, no general character- 
istic of accuracy is formed. And, finally, if drill has made this prin- 
ciple wholly distasteful to the pupil, as may very well happen, a lasting 
evil has been done. 

Instances of so-called general habits need not be multiplied. 
Each one, when analyzed, will be found similar to the case of the 
so-called general habit of accuracy. In short, it will be found no 
general habit at all, nor even the effect of one special habit on another; 
but, in so far as it stands for a general characteristic, it means an 
educated will — i. e., a principle of conduct established and made 
potent in the life of the individual. Indeed, such a principle may 
become so potent by many years of exercise, that, in the face of a 
new situation, it may determine our conduct with almost the speed 
and ease of a genuine habit. 

This leads us to the all-important question: How is the will to 
be educated ? Just here is where the value of our distinction lies. 
For the education of the will through the medium of any subject 
means more than mere drill. This is not to underestimate the impor- 
tance of drills. They are indispensable. But to educate the will 
something more than mere repetition of exercises is required. This 
additional requirement is that the teacher shall inculcate some 
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general principle or motive of conduct. He must lead the pupil 
to pin his faith to this principle, and to set his heart upon it: Day 
by day he must strengthen it by the confidence which he inspires, 
and by pertinent suggestions, until at last it has become so potent 
or attractive that it will determine the conduct of the pupil in any 
field, however unfamiliar, and under any circumstances, however 
novel. This is the education of the will, and this is the sort of thing 
that the able teacher can accomplish through mathematics, or Latin, 
or manual training, or any other subject under the sun. In the past 
we have credited too much to the specific subject. We have empha- 
sized mathematics as the great subject for training accuracy, or Latin 
for developing discrimination. It is high time to place the emphasis 
where it belongs — on teaching power. 1 

To be convinced of the truth of this position, one needs only to 
examine his own experience in an unprejudiced manner. Whence 
did we learn the lesson of accuracy, or discriminative judgment, or 
attentiveness ? Was it from mathematics or Greek or Latin? Or 
was it from our wise guardian or teacher who early insisted on our 
being accurate, thoughtful, and attentive; who pointed out to us the 
ill effects from the neglect of these virtues and sometimes enforced 
his points in a way that clings to the memory still? Later, while 
studying arithmetic, what difference did it make to us whether Farmer 
A's sheep sold for exactly $60, or for $60.75 ? But when our respected 
teacher reproved us for our carelessness, and briefly showed us the 
importance of accuracy in real life, then the worth of that principle 
of conduct came home to us with keen emphasis and lasting power. 
Ever afterward, when we met a difficulty — and there were plenty of 
them everywhere — whether in mathematics, or Latin, or Greek, or 
anywhere else, it was those early lessons that gave us the will to 
overcome these difficulties and make of ourselves accurate men. 
One may well thank God for the difficulties that he must master to 
become strong; but he may thank God even more for those wise 
parents and teachers who have imparted to him incentives whereby 
he has been able to overcome them. 

1 Some subjects, it is true, lend themselves rather more readily than others to the 
task of enforcing particular lessons. For example, the subject-matter of mathematics 
is well adapted for the purpose of teaching accuracy. Yet mathematics does not of 
itself teach this great lesson — it merely furnishes convenient illustrations. 
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To conclude this part of the subject, let me restate briefly the 
position I have tried to maintain. In connection with the study of 
particular subjects, we do acquire general characteristics. These 
are not, however, general habits. Consequently mere drill on par- 
ticular subjects is not the manner of acquiring them. They are, 
on the contrary, characteristics of the will, or established principles 
of action, and their acquisition depends largely on the quick sympathy 
of the teacher, the word of reproof, praise, or explanation in the 
right place and in the right manner, and on the power the teacher 
has by a word or suggestion to lay hold on the springs of action. 

2. The second object of this paper is to set forth an experiment 
conducted by the Dartmouth Pedagogical Department. 1 This 
experiment was designed to test that particular doctrine of formal 
discipline which has been called, earlier in this paper, the doctrine 
of faculties. This theory maintains that there are faculties of mind 
which can be strengthened by exercise in one subject and thereby 
made stronger for the mastery of all. The exact question we set 
ourselves to investigate was as follows: Is there a reasoning faculty 
which, by exercise in mathematics, can be made stronger for other 
kinds of reasoning, as in law or business ? Now, it is evident that 
if there is such a general faculty, individuals able in one kind of 
reasoning should be able in all kinds. As a matter of fact, just this 
point is maintained by many advocates of formal discipline. The 
professor of mathematics points out that the strong mathematical 
reasoners in college twenty years ago are now the great reasoners in 
law, medicine, or business. It was this position, so often emphasized, 
which suggested to us our method of investigation. Is this claim 
true to the facts ? If so, what is the inference ? If not true, what ? 
On the answers to these two preliminary questions depends the 
validity of the whole investigation. 

First, if it is true that the good mathematical reasoner is the good 
general reasoner, nothing is proved. For there are two inferences 
possible: (i) that there really exists a general power or faculty of 
reasoning; (2) that, while no such general faculty exists, the individual 

1 For the first suggestions regarding this investigation the author is indebted to 
Professor Paul H. Hanus, of Harvard University. For valuable suggestions and the 
greater part of the labor in carrying the experiment through, credit should be given to 
the members of the Dartmouth Pedagogical Department (1902-3). 
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has developed skill in reasoning along a number of different lines. 
This is entirely possible. One surely need not assume a general 
faculty to account for a person's being a skilful reasoner in law as 
well as mathematics. He has simply gained power by exercise along 
two independent lines. This second inference is so entirely possible 
that it destroys the certainty of the first. 

On the other hand, if it is not true that the good mathematical, 
reasoner is the good general reasoner, a very definite thing is indicated, 
viz., that there is no general power or faculty involved; for obviously 
one cannot have a strong general power of reasoning and yet, in 
certain kinds of reasoning, prove himself comparatively weak. 

The question of our test, then, is merely a question of fact : Is it 
true that the good reasoners in one subject are the good general 
reasoners ? Or, more specifically, is the good mathematical reasoner 
the good reasoner in every-day practical affairs, and in law? In 
the attempt to answer these two questions, the following investigations 
were set on foot. 

First, two test-papers were prepared, one containing originals in 
geometry and the other questions in practical reasoning. The 
following is one of the sets employed : 

TEST IN GEOMETRICAL REASONING 

i. Prove that the bisectors of the interior angles of a trapezoid form a quad- 
rilateral, two of whose angles are right angles. 

2. The bisector of the exterior angle at the vertex of an isosceles triangle is 
parallel to the base. 

3. If the bisectors of the equal angles of an isosceles triangle meet the equa 
sides at D and E, prove DE, parallel to the base of the triangle 

Note to instructor: You may substitute for any one of the above problems any problem you think 
best. The pupils may use their books in looking up reasons. Make your own time limit. Stop all 
work at the same time. 

TEST IN PRACTICAL REASONING 

i. Give all the reasons you can why a high -school education is a good thing. 

2. Why should the town rather than the parents pay for the education of its 
children ? 

3. Which is of more value, physical or mental training ? Give all the reasons 
you can for the position you take. 

Note to instructor: Make your own time limit. Stop all work at the same time. 

These tests were submitted to twenty-four different groups of 
high-school pupils. The students of each group belonged to the 
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same class and were on an equality with respect to mathematical 
preparation. Each group took both tests. The results of these 
tests were carefully corrected and the pupils of each group arranged 
in two series, the first according to their ranking in mathematical 
and the second according to their ranking in practical reasoning. 
The following is an example of a group arranged as described : 

DIAGRAM A 




A glance at this table shows a striking lack of parallelism between 
the two series. A, B, C, and D, the leaders in mathematical reasoning, 
stand well down toward the foot in practical reasoning, while M, P, 
N, and R, weak in mathematics, are among the strongest in practical 
reasoning. Precisely this striking result is discovered in the other 
twenty-three tests. If we take the first five mathematical reasoners 
from each of the twenty-four groups, we have in all one hundred 
and twenty pupils most excellent in mathematical reasoning. Of 
this number seventy-six, or 63 per cent, are at the foot of the practical 
reasoning series, conspicuous for their inefficiency in practical reason- 
ing. Of the number of pupils at the foot of the practical reasoning 
series, fifty-seven, or 47 per cent., are conspicuous for their position 
at the head of the practical reasoning series. 

As a supplementary test, and one precisely the same in principle, 
one man examined the records of Dartmouth students who had 
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taken mathematics and certain law courses which required a good 
deal of reasoning. The records for ten different classes were exam- 
ined, and tables were formed as in the previous test. The following 

is an example : 





DIAGRAM B 
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The results of this test were found to be strikingly parallel to those 
of the earlier test. Fifty per cent, of the best students in law were 
conspicuous for their poor showing in mathematics; and 42 per 
cent, of those poorest in law stood at the head of the series in 
mathematics. 

These tests are surely convincing of one thing, viz., that students 
able in mathematical reasoning are not even generally able in prac- 
tical reasoning and law. And, by an allowable inference, persons 
able in one kind of reasoning are frequently not able in other kinds. 
But once having established this point, the whole theory of faculties falls 
to the ground, and with it the stronghold of formal discipline. From 
the fact that 60 per cent, of those best in mathematical reasoning 
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were correspondingly weak in practical reasoning, the conclusion is 
inevitable that no faculty is involved. The reasoning faculty is a 
myth. But if the reasoning faculty, why not the other so-called 
faculties — perception, memory, imagination, observation, and the 
rest ? They are all alike in that they have no concrete existence, 
but are merely abstract names, convenient for descriptive purposes, 
but no more capable of doing anything, as perceiving or remembering, 
than abstract beauty can beautify or singing in general create a song. 
In conclusion, let me briefly state once more the conclusions from 
this short study of formal discipline: (i) The doctrine has a core of 
truth attested by ages of experience. (2) Training the powers of 
the mind in one subject strengthens them for handling another in so 
far as those two subjects are related. (3) The vague doctrine of 
faculties or general powers is condemned by psychology and disproved 
by common experience and experimental test. (4) Through the 
pursuit of a particular subject, the will may be educated so that one 
may become characteristically accurate, observant, or attentive. 
But this training depends, not upon the content of a particular subject, 
but upon the all-important factors of personality, tact, and teaching 
power. 



